Introduction
The fossil record of parrots in Africa is poorly known and is mostly represented by undescribed material from the Pliocene Olduvai Bed I, Tanzania, 1 Miocene Varswater Formation, South Africa, 2 and Plio-Pleistocene Kromdraai B, South Africa. 3 The sole illustrated and described specimen of a fossil parrot in Africa is a lovebird (Agapornis) quadrate from the external Pleistocene deposits (~1 Myr) at Plovers Lake, South Africa. 4 Lovebirds, genus Agapornis, comprise nine extant species of small-bodied, colourful parrots that occur only in Africa. The only other discussion of the fossil record of parrots from hominid-bearing cave deposits in Gauteng Province, South Africa, is the reported presence of lovebirds at Kromdraai B. 3 In that publication, the parrot specimens were not described or illustrated, and the method of their identification was not mentioned. Pocock 3 allocated the Kromdraai B material to two different lovebird species (one larger and one smaller). The specimens that were the focus of that study have since been lost. 4 Although a diminutive lovebird specimen has been described from Plovers Lake, 4 the evidence for the presence of Agapornis at Kromdraai B is still tentative. Fortunately, a recently identified humerus from the Transvaal Museum Kromdraai B collections appears to represent a small species of lovebird and confirms the presence of that taxon in the early Pleistocene of South Africa.
The site
Kromdraai B is a set of cave breccia deposits in the Bloubank River Valley approximately 2 km from Sterkfontein in Gauteng Province, South Africa. Those sediments have produced a diverse vertebrate fauna, including multiple specimens of the hominid Australopithecus (Paranthropus) robustus. 5 Many workers have described the details of the geology and stratigraphy of the calcified and decalcified cave breccias at Kromdraai B and divided the deposits into various members. [6] [7] [8] [9] [10] [11] Analysis of the mammalian fauna from those deposits has suggested that the vertebrate fossils (including the birds and hominids) were deposited between 1.9 Myr and 2.0 Myr. 12 Palaeomagnetic data from a flowstone bounding the lower poorly fossiliferous grey breccia and the higher fossiliferous red breccia (Members 1-5) have been used to suggest the flowstone's deposition during the Matuyama palaeomagnetic chron, and thus the grey breccia is older than 1.95 Myr and the fossiliferous red breccia is likely very early Pleistocene. 8, 13 The Kromdraai B lovebird material reported by Pocock 3 was collected by C.K. Brain from the decalcified deposits exposed on the north face of the cave deposit.
14 Pocock 3 did not report from which stratigraphic level those specimens were derived, and therefore the parrot specimens could have come from almost anywhere in the deposit's stratigraphy. 10 The specimen described below was uncovered during Vrba's excavations in 1977 to 1980, and it is from her Member 3 where most fossils, and all hominid fossils, have been collected. 5, 10 
Description
The specimen is KB 5525, a complete right humerus (Fig. 1 ). The bone is black in colour, covered in part with rust-coloured sediment, and has slight damage to the distal dorsal corner of the bone.
Caudal view: The head is rounded and projected proximally. Extending dorsally from the head dorsodistally is an elongate ridge representing an elongated dorsal tubercle. However, there is no distinct dorsal tubercle on that ridge. The area distal to the head and ridge is concave. The ventral tubercle is a slightly expanded spot on a dorso-ventrally oriented ridge. The bicipital crest extends distal to the ventral tubercle, but not as far distal as the distal end of the deltopectoral crest. The pneumotricipital fossa is relatively shallow and reaches proximally to the level of the distal edge of the head. The capital incisure (between the head and the ventral tubercle) is an elongate furrow. The dorsoventral midpoint of the head lies ventral to the humeral shaft. The shaft is straight and nearly uniform in diameter. The distal end widens slightly. The flexor process extends distally past the distal condyles. The flexor process has a concave dorsal face and a distinct pit in it for the origin of the flexor carpi ulnaris muscle. The olecranon fossa is relatively wide, and it has a groove on its dorsal side. The ventral condyle extends distal to the level of the dorsal condyle.
Cranial view: The transverse ligamental groove extends from the ventral edge (at the bicipital crest) dorsally to the midpoint of the head, and it is narrower at its ventral end. The area between the head, deltopectoral crest, and transverse ligamental groove is slightly concave. The straight deltopectoral crest is distal to the level of the transverse ligamental groove. The distal end of the humerus has a relatively straight margin. A small tubercle is present proximal to the midpoint between the distal condyles. The brachial fossa is very indistinct overall, deepens ventrally, and is deepest ventral to the level of the ventral condyle. The dorsal condyle extends proximal to the level of the midpoint between the ventral condyle and tubercle. The attachment site of the ventral collateral ligament (located on the ventral supracondylar tubercle) is subcircular in outline and does not extend as far proximally as the dorsal condyle does. Proximal to the ventral supracondylar tubercle is the ridge that bounds the ventral margin of the brachial fossa. Ventral view: There are two pits on the distal end for muscle origination, and they are subequal in size. The area proximal to the pits is relatively flat, and there is a pit at the proximal end (for the origin of one of the pronator muscles) that is adjacent to the proximal end of the ridge.
Research Letters
Dorsal view: The area containing the distal muscle origination pits is indistinct. There is a slightly raised ridge of the dorsal surface that extends proximal to the level of the dorsal tubercle (on the anterior surface) and ventral ridge.
Comparisons
The fossil humerus is smaller overall than the same element in the extant Agapornis specimens examined (Table 1) , but it is close in size to Agapornis lilianae. I was not able to examine one of the extant species, A. swinderianus from Central Africa. It is likely that the humerus of A. swinderianus would not be significantly smaller than any of the other taxa examined because its published body size measurements 15 are within the range of the remaining eight species of lovebirds. Overall, the fossil and extant specimens have a very similar morphology. All specimens (fossil and recent) have a very small tubercle on the distal end of the humerus proximal to the midpoint between the distal condyles. The attachment site of the ventral collateral ligament is more triangular in outline in all extant specimens examined than the more rounded shape present in the fossil. The ridge proximal to the ventral supracondylar tubercle that bounds the brachial fossa is much less distinct in A. roseicollis than in the fossil.
The presence of a very small tubercle on the anterior face of the distal end, proximal to the midpoint between the distal condyles, occurs only in Agapornis, among the genera of parrots that occur in Africa (Psittacus, Psittacula and Poicephalus). How- ever, this morphological detail also occurs in some Asian/ Australasian parrot genera (Micropsitta meeki proxima MVZ 90139 and Loriculus galgulus MVZ 169143) that have been hypothesised to be close relatives of Agapornis. 16 The position of that tubercle is more dorsally located (proximal to the dorsal condyle) in the other African parrot genera Poicephalus, Psittacus and Psittacula (as well as in many other genera examined from Australasia and South America). That dorsal position is likely the plesiomorphic condition among parrots. The apparently derived, more ventrally located tubercle position, along with the morphology of the hypotarsus, 16 appears to reinforce the idea that Agapornis, Loriculus, and Micropsitta are close relatives.
Additional details of the fossil's humeral morphology differ from those of extant Agapornis species examined (Table 1 ) mainly in the shape of the attachment site of the ventral collateral ligament, and the shape of the brachial fossa. In addition, the fossil specimen's smaller size compared with the extant taxa measured (that include the smallest extant species and the species that are geographically nearest to Kromdraai B today), suggests that the Kromdraai B lovebird is an extinct taxon distinct from extant members of Agapornis. The subcircular shape of the attachment site of the ventral collateral ligament may be an autapomorphy of that extinct species, but additional fossil material is required to determine if that character is variable (or not) among other individuals. The Kromdraai B lovebird's smaller size is consistent with the presence of a small-sized lovebird at Plovers Lake, 4 but the Kromdraai B specimen does not appear to be as small as the Plovers Lake taxon. The Kromdraai B specimen is~91% the size (in humeral length) of A. roseicollis, and the Plovers Lake specimen is~70% of the size (in quadrate height) of A. roseicollis. Given the discrepancy in size between the fossil specimens and one extant species, there may have been two taxa of lovebirds (that differed in size) in the Pleistocene of the Bloubank River Valley, as originally suggested by Pocock. 
Palaeoenvironment
A variety of palaeoenvironmental interpretations of the area around Kromdraai B have been proposed over the years, but overall it has been suggested to differ from the typical grassland savannah palaeohabitat hypothesised at other sites in the Bloubank River Valley. Brain 6 suggested a wetter environment (with over 1 m of rain per year) than at present, based on his interpretation of the Kromdraai B sediments. Partridge 17 also suggested a more humid habitat than today. Based on the mammalian fauna, the palaeoenvironment was interpreted as having very little bush cover; 18 taxonomic revision changed this interpretation to a habitat with greater abundance of water and forest than at present. 10 Scott and Bonnefille 19 presented pollen samples from Kromdraai B that are dominated by grass and aloes, possibly suggesting the presence of a protea savanna. 17 The most recent analysis of the Kromdraai B mammalian fauna suggests an even greater past presence of closed and forested habitats, since the fauna is dominated by open and closed woodland and forest taxa. 20 The bird fauna from the site previously has not been used to posit a reconstruction of the palaeoenvironment, but instead the avian fossils were interpreted only as components of an assumed grassveld environment. 3 Lovebirds today are typically residents of a wide variety of forested and wooded environments and are not migratory. 15 Despite that overall habitat preference, the diet of some lovebird species includes grass seeds, and most species can occur in mixed grassy and wooded environments. 15 Therefore, the presence of resident lovebirds at this site is consistent with and helps to reinforce the suggestion that the dominant habitat type around Kromdraai B at the time when Australopithecus robustus occupied the valley was wooded or forested (though with some grass component). In addition, the presence of lovebirds in the Bloubank Valley (indicated by specimens at Plovers Lake and Kromdraai B) points to the potential occupation of the valley by lovebirds for approximately one million years (~1 Myr to 1.9 Myr). The absence of lovebirds in the region today, may be related to the significant climatic and environmental changes (driven by the glacial and interglacial cycles of the Pleistocene) that also presumably affected the hominids and coeval mammalian taxa of the valley. 21 I wish to thank Stephany Potze at the Transvaal Museum for her invaluable assistance. Graham Avery, Dawie de Swardt, Tamara Cassidy and Carla Cicero provided access and aid with modern comparative skeletal material. I thank Darryl de Ruiter, C.K. Brain, and Francis Thackeray for discussions about Kromdraai B and the Bloubank Valley deposits. Graham Avery and an anonymous reviewer provided valuable comments on an earlier draft of the manuscript.
